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Abstract This paper aims to develop, through a literature analysis, a portrait of the function-
ing and practice of teacher thinking at government and university levels. Teacher thinking
is defined as habits and strategies or the habit of thinking used to collect information, ana-
lyze, understand institution, reflect, solve problems, inform decisions, initiate action, and
accumulate practical wisdom. Teachers develop the habit of accumulating practical wisdom
to make good decisions for student learning. To cultivate thinking skills, governments can
enact teacher professional standards and teacher education curricula. Field experience at the
university level should also be designed to involvemultiple teaching strategies and a coherent
and consistent learning experience in different educational courses, which will help foster
thinking habits to accumulate practical wisdom. Portfolio assessment, performance-based
assessment, and teacher situational judgment tests can be used to assess teacher candidates’
thinking and cognition regarding teaching and learning.
Keywords Teacher thinking · Learn-to-teach system · Practical wisdom ·
Performance-based assessment · Teacher situational judgment tests (TSJT)
1 Introduction
In a society facing rapid technological development and an increasingly international econ-
omy, it is never clear how to prepare the young for future needs in a way that fosters their
futurewell-being.Related to this endeavor, pre-service teacher education has to be designed to
prepare teachers to adapt to the changing environment and to continually upgrade their teach-
ing. The characteristics of the ideal teacher needed in future must be carefully considered.
Ideal teachers have to control their own continued employability, professional knowledge
and skills, and their ability to be developed as developability to undertake ongoing profes-
sional development to meet the future, yet unknown needs of their students. Thus, teachers
have to commit themselves to continuous development of their teaching skills. The basis of
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developing a teacher’s employability and ability for development—may lie in the cultivation
of teacher thinking.
According to Schön’s book The reflective practitioner (1983), the best professionals know
more than they can articulate. To meet the challenges of their work, they depend less on for-
mulas learnt at university than on the type of knowledge learnt in practice. This unarticulated
knowledge is a manifestation of reflection-in-action as well as of a potential mechanism to be
further cultivated in professionals. It is thus necessary to understand how reflection-in-action
works in learning from practice and in the accumulation of teacher professional knowledge.
Another aspect of teacher thinking is the “implicit theories of teacher” proposed by Clark
and Peterson (1986). The implicit theories operate from the assumption that a teacher’s
cognitive and other behaviors are guided by their own personally held belief systems, values,
and principles. Such theories, also known as teachers’ craft knowledge (Zeichner et al. 1987),
implicit theory, or practical wisdom (Aristotle’s terms), describe a way of being concerned
with one’s life and with the lives of others and all surroundings connected to one’s scope of
practice. Practicalwisdom is also calledwisdomof practice byShulman (2004),whoproposes
that a disposition or habit, which reveals the nature of the action while under deliberation, is
the mode of bringing about the appropriation of that action. Whatever it is called, it roughly
describes a type of individual knowledge that may not be articulated in words but ensconced
in teachers’ beliefs or reflected in teachers’ behaviors. More specifically, Calderhead (1987)
defines teacher thinking as the way in which knowledge is actively acquired and used by
teachers and the circumstances affecting its acquisition and employment. An analysis of the
terms mentioned about teacher thinking suggests that it refers to a process and the end result
is practical wisdom.
In this paper, teacher thinking is the starting strategy or the habit of thinking for collecting
information, reflecting, understanding, solving problems, making decisions, and accumulat-
ing practical wisdom. Because of the importance given to student learning and ensuring the
quality for the future, teacher thinking has to be treated as a cornerstone for the cultivation
of reflection, initiating action, and developing problem-solving skills in teachers. Teacher
thinking is one of the key skills to develop during pre-service teacher education, along with
professional teacher expert knowledge, as it enables teachers to perceive significant functions
in their teaching work.
2 Views on teacher’s thinking
Clark and Lampert (1986) noted that teachers’ thinking affects how teachers absorb knowl-
edge about the complexity of teaching, as well as their personal knowledge and methods of
inquiry. First, an ideal teacher can make proper work decisions if they prioritize thinking.
Teacher thinking is the foundation of teachers’ decision making, a crucial skill in a field with
many competing requirements. A teacher’s work is centered on the clients, students, as well
as other stakeholders, including parents, administrators, advisors, curriculum development
agencies, and politicians, all of whom play a role in determining teachers’ work conditions.
Teachers may encounter multiple conflicting expectations as well as those that conflict with
their own beliefs (Shulman 2004).
Furthermore, a teacher’s classroom is a busy place. At any moment, teachers may have
to manage multiple tasks—keeping the class working quietly, postponing or redirecting stu-
dent’s requests for attention, and conducting particular activities in groups or as a class.
Teachers may have to weigh the possible benefits of encouraging cooperative work (poten-
tially greater student satisfaction) against the costs of more pre-lesson preparation, the risk
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of some students opting out and leaving others to do the work, and the additional demands on
the teacher’s managerial skills. Thus, teacher preparation activities for the classroom have to
be fast-paced. Furthermore, some serious decisions and difficult practices may look easy—
in particular, moral/ethical or value-based decisions (Labaree 2000). Teachers have to apply
their knowledge, especially their practical knowledge, to cope with the constant barrage of
complex situations they find themselves confronted with.
Teacher thinking is used loosely to refer to various processes such as perception, reflection,
problem solving, inquiring, and the manipulation of ideas (Calderhead 1987). In their work,
teachers use a body of specialized knowledge on topics such as curriculum planning, teaching
methods, subject matter, classroom management, and child behavior, together with other
information gained through the experience of working with children in numerous contexts
and with different materials. Scholars working in the field of teacher thinking have confirmed
that teachers are constantly making decisions and drawing on a rich store of knowledge when
they are engaged in planning and teaching (Wilson et al. 1987). Shulman (1975) considered
teaching as clinical information and a cognitive process that includes perception, expectation,
diagnostic judgment, prescription, and decision making. In order to make the right decisions,
teachers need personal and professional knowledge of teaching and learning different topics.
Teachers also obtain their personal and professional knowledge through the cognitive process
ofmodifying their work tomeet their students’ needs. These needs can only be discerned after
interacting with students, giving them instruction, and experiencing the classroom dynamics
(Ball and Forzani 2009).
In classroom teaching, there is often little opportunity to reflect upon problems and to bring
one’s knowledge to bear in the analysis and interpretation of classroom situations. Teachers
must often react to situations immediately and intuitively. This raises the question of how to
help teacher candidates to make the right decisions promptly. They must develop the habit of
thinking early in their careers to foster their skills through regularly implementing practice
and reflection. Through this process, teachers can develop more specialized knowledge and
skills that can be applied to future situations.
The process of implementing the habit of thinking is accompanied by multiple thinking
processes, not only about the initiation of the action itself but also about one’s existing
practice. Teacher candidates are often inexperienced in self-criticism as well as in grasping
constructive or imaginative ideas and in the implementation of those ideas. The responsibility
of pre-service teacher education is to provide programs and mentors that address the role
of teacher thinking and use methods of inquiry to study the conceptions, implicit theories,
and judgment processes of teaching practice (Clark and Lampert 1986). This is especially
important if teacher candidates come with incomplete and erroneous pre-conceptions about
teaching and its complexities.
In summary, perspectives on teacher thinking in literature are as follows:
• Teacher thinking has to produce action that changes or promotes students’ success and
quality of life.
• Teacher thinking is the starting point of the process for collecting, reflecting, reasoning,
understanding, and accumulating practical wisdom.
• The habit of teacher thinking ought to be a primary goal of pre-service teacher education.
• The habit of teacher thinking is cultivated through practical experience and through delib-
erate application of theory to practice.
• The habit of teacher thinking starts with guidance during pre-service teacher education
and continues through in-service professional development.
• Teacher thinking is a habit that a professional teacher must acquire.
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If teaching necessarily involves uncertainty and managing dilemmas, then pre-service
programs have to be designed to equip teachers with appropriate knowledge and wisdom to
apply in any situation they may encounter.
3 Ways to cultivate teacher candidates’ thinking
Theways to promote teacher candidates’ thinking can be divided into two levels: government
and university levels.
3.1 The government level
Governments can incorporate teacher thinking into their national teaching standards. In Eng-
land, Teachers’ Standards were released to replace the standards for Qualified Teacher Status
(QTS) and the Core Professional Standards established by the Training and Development
Agency for Schools, and the Code of Conduct and Practice established by the General Teach-
ing Council for England. These standards outline the profile of ideal teachers in England that
clearly represents thoughtful teacherswho have up-to-date knowledge and skills, and a capac-
ity for self-criticism, and who can anticipate what students need for academic achievement
and well-being (Department for Education 2013).
A statement by the Council for the Accreditation of Educator Preparation (CAEP), which
is the unified accrediting body for educator preparation in the US, lists a requirement among
its teacher education standards that educators must ensure teacher candidates can “develop a
deep understanding of the critical concept and principles of their discipline and are able to use
discipline-specific practices flexibly to advance the learning of all students toward attainment”
(CAEP 2013, p. 2). This deep understanding relies on the quality of teachers’ thinking. In
addition, the Teaching Professional Standards formulated and enacted by the California
Commission on Teacher Credentialing (CCTC) and California Department of Education
(CDE) in 1997 are designed to be used by teachers to prompt reflection about student learning
and teaching practice (CCTC and CDE 1997). According to the function of standards, the
content of the standards is an extension of a national consensus of ideal teacher features used
to guide the direction of teacher education (Ingvarson and Rowe 2008; Stephenson 1999;
Sykes and Plastrik 1993). Once teacher thinking has been incorporated into these standards,
the cultivation of teacher thinking has to be put into the practice of teacher education.
3.2 The university level
When the cultivation of teacher thinking is outlined as the goal of teacher education, teacher
education programs can adopt an ecological perspective of teacher education and can combine
courses, teaching, practice, schools, and relevant staff into a systemic whole, as proposed
by Wideen et al. (1998). According to this holistic perspective, there is a need during the
pre-service formal training to support both theoretical training and personal support to help
candidates internalize their teaching beliefs and to avoid a reality shock (Clark and Lampert
1986; Zeichner et al. 1987). Thus, the teacher education program should include two major
elements: educational foundation courses and field experience.
3.3 The educational foundation courses
Teaching involves not onlymethodologybut alsophilosophical and theoretical understanding.
Teachers with deeper understanding are empowered to make thoughtful, informed decisions
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about instructional strategies and ways to support students’ learning (CCTC and CDE 1997).
This goes back to the previously discussed idea that teachers who have the wisdom to be
accountable for pupils’ attainment, progress, and outcomes can reach this state. Schwab
(1964) pointed out that educational knowledge forms comprise theoretical disciplines, being
concerned with with learners; practical disciplines, being concerned with choices, decisions,
and actions based on deliberate decision; and productive disciplines, being concerned with
the learners. Shulman (1987) categorized teacher knowledge bases into seven categories:
content knowledge; general pedagogical knowledge; curriculum knowledge; pedagogical
content knowledge; knowledge of learners and their characteristics; knowledge of educational
contexts and of educational ends, purposes, and values; and knowledge of their philosophi-
cal and historical grounds. Darling-Hammond (2006) also indicated that the framework for
understanding teaching and learning comprises knowledge of learners and their develop-
ment in social contexts, knowledge of subject matter and curriculum goals, and knowledge
of teaching. In addition, Turner-Bisset (1999) asserted that the knowledge bases for teaching
are substantive subject knowledge; syntactic subject knowledge; beliefs about the subject,
curriculum knowledge, general pedagogical knowledge; knowledge/models of teaching;
knowledge of learners; knowledge of self; knowledge of educational contexts; knowledge of
educational ends; and pedagogical content knowledge.
A comparison and analysis of the categories of knowledge for teaching listed by Schwab
(1964), Shulman (1987), Darling-Hammond (2006), and Turner-Bisset (1999) show that the
knowledge bases for teaching consist of “knowing why,” “knowing how,” and “knowing
what.” “Knowing why” provides a foundational knowledge base for a teacher candidate’s
thinking. For example, they will understand that the “beyond teaching” phenomena refers
to a mix of social stratification or unfair social class and will be able to draw the proper
conclusions to help students. As Day (2002) argued, to maintain good teaching, teachers
must regularly revisit and review their teaching in terms of balancing not only the “what”
and the “how” of their practice but also the “why” in terms of their core moral purpose to
behave professionally and wisely. This reveals that the knowledge of “knowing why” for
teacher candidates is as an important source of insight into thinking behind the phenomenon.
“Knowing how” means teacher candidates can design practice teaching innovation or
promote student progress by practising effective teaching methods. “Knowing what” means
teacher candidates can devise methods to approach the subject according to students’ devel-
opmental level on the basis of the structure or framework of subject content knowledge and
their beliefs about the subject. The separate functions of “knowing why,” “knowing how,”
and “knowing what” can form the foundation of the teacher education curricula for meeting
professional teaching standards. According to Hollins (2011), the qualities that support learn-
ing to teach include collaboration, coherence, continuity, and consistency. Therefore, teacher
thinking should involve standards that focus on building the knowledge base for teaching
through case studies, inquiry, and guided observations to develop habits of mind and new
ways of thinking to develop the wisdom of practice (Grossman et al. 2009).
Depending on a program’s quality of collaboration, coherence, continuity, and consistency,
the components of “knowingwhy,” “knowingwhat,” and “knowinghow” in university courses
can help to foster teacher candidates’ thinking as a habit of teaching life. Therefore, teacher
educators shape the common-sense goal of training candidates to practice thinking ahead
by utilizing teacher strategies or assessment methods such as case studies, observations,
videotaping, discussions, and using reflection sheets in their teaching. Furthermore, once the
goal of a teacher education program has been formulated, connections can be made between
the courses in the program. For instance, in teaching the sociology of education, case studies
or case analysis by individual reports or group projects can be used to present and examine
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socialmobility. Teacher candidates have to identify the case’s problem and the driving factors,
analyze the solution, and assume a possible solution as if the case actually took place. For
example, if cultural capital is an influential factor for social mobility in a case study, then
a similar case can be part of an assignment on teaching material and methods. In the latter,
teacher candidates could be requested to design teaching materials for supply to those with
insufficient cultural capital.
3.4 The field experience
The trend in teacher education programs is to build teaching practice from educational the-
ory. Teaching practice is as important for teachers as clinical experience is for doctors. The
trend of searching for a more holistic approach to train effective teachers has been labeled
as the realistic pedagogy of teacher education by Korthagen (2004), the practice-focused
curriculum for learning teaching by Ball and Forzani (2009), and the holistic practice-based
approach by Hollins (2011). In the process of teaching practice, teacher candidates can
construct their understanding of the substantive relationship between teaching and learning
through discourse, reasoning, decisions, and actions taken in interpreting and translating
learners’ experiences and responses in authentic situations (Hollins 2011). In authentic situ-
ations, teacher candidates can use thinking and reasoning skills to formulate problems and to
generate hypotheses, which Shulman (2004) indicates as the key to medical diagnostic suc-
cess, and to enlarge their knowledge base for teaching and accumulate personal knowledge
or wisdom by internalizing their individual cognitive structure (Tamir 1991). Teacher can-
didates identify differences between problems and attempt to reduce them through thinking
and extended deliberate practice to acquire and refine their cognitive skills. This process is
what Ericsson (2002) called cognitive mediation, Hollins (2011) called epistemic practice,
and Fenstermacher (1986) referred to as the epistemology of practice.
Deliberate practice, purposefully and critically rehearsing certain kinds of performance, is
important to the development of expertise (Ericsson 2002). Under the epistemology of prac-
tice, teacher candidates can retain cognitive control over detailed aspects of their performance
at the highest levels of teaching, as shown by the results of research on the experts’ deliberate
practice by Ericsson (2002) and by Ericsson and Charness (1994). The process of thinking,
such as collecting information, identifying problems, making hypotheses, is designed to help
teacher candidates connect theory and practice in order to understand the context of effective
teaching and to cultivate and upgrade their professional teaching ability.
During pre-service teacher education in Taiwan, the teaching practicum is a good opportu-
nity to put teacher candidates’ thought processes to deliberate practice in teaching situations.
Teacher candidates go on their teaching practicum during their senior year of university.
Requirements involve a week to a month in a teaching setting, minimum teaching of approx-
imately 20min, or teaching a class at secondary school, depending on what the professor
has arranged for the teacher candidate. Some professors arrange tours to different schools in
Taiwan. The teaching practicum component ranges between 40 and 260h for teacher can-
didates. This intensive practicum is another opportunity to put thinking into practice. Due
to the regulation of the Teacher Education Act in Taiwan, teacher candidates obtain their
teacher qualification after taking a half-year practicum involving day-long teaching practice
in school. Teacher candidates must experience four parts of school life: teaching practice,
classroom affairs, administrative affairs, and professional development. Teacher candidates
have to spend at least 960h in school during their field exposure. This includes the hours of
the actual practicum posting but is calculated totalling up the entire amount of hours spent
in schools. In school, teacher candidates are guided by cooperative teachers who assist them
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in getting acquainted with school life, such as how to design coursework, arrange learning
activities, prepare teaching materials, address students’ personal affairs, and communicate
with parents by observing how these cooperative teachers do it.
4 Assessment methods for teacher thinking
Teacher thinking is among the professional standards that directs the content and imple-
mentation of teacher education courses. Thus, the way to find evidence of teacher candidate
performance is as important as curriculum design. Authentic assessment can be used to assess
teacher candidates’ thinking. As Darling-Hammond (1994), Linn et al. (1991), and Tellez
(1996) indicated, authentic assessment or performance assessment involves real-world tasks
and evaluations that emerge from context-sensitive understandings of pedagogical and per-
sonal principles underpinning the work of teaching. Such understanding must reflect criteria
important for actual performance in a field of work. Methods of authentic assessment include
portfolio and performance-based assessment that can be used in university courses or in the
teaching practicumduring pre-service and induction phases of the teacher education program.
Teacher Situational Judgment Tests (TSJT) is another test for evaluating teacher candidates’
thinking, including reasoning, understanding, and decision-making abilities.
4.1 Portfolio assessment
The best-known portfolio assessment method is the Stanford Teacher Assessment Project
(STAP), which was developed at Stanford University for use by the National Board of Profes-
sional Teaching Standards (Brookhart and Loadman 1995; Darling-Hammond 2001; Haertel
1987, 1991; Ingvarson andRowe 2008; Tellez 1996). According to Shulman’s idea of teacher
assessment (1988), STAP is a combination of methods, portfolios, direct observations, and
better assessment measures that help develop a theoretical formulation around the centrality
of content-specific pedagogy and the type of teacher understanding in pedagogical content
knowledge. The portfolio is a tool for assessing a teacher or teacher candidate’s reflections
on the richness and complexity of teaching and learning over time and allows examination of
decisions that shape a teacher’s actions (Wolf 1991). It also benefits teacher candidates’ con-
textual sensitivity to teaching (Tellez 1996). A challenge of the portfolio collation is to ensure
that teacher artifacts should not only be based on performance assessment criteria. These are
useless for teachers’ professional development and are a waste of time for both the teachers
who prepare them as it generates a lot of paperwork and for those who review them (Bird
1990). Instead, teacher candidates should have the opportunity for meaningful dialog and
debate about education, teaching, and learning (Delandshere and Arens 2003). On the basis
of the result of Wade and Yarbrough’s research recommendations (1996), portfolios used in
teacher education programs should focus on teacher candidates’ initial understanding of the
process and its purpose, encourage teacher candidates’ ownership and individual expression,
provide some structural components to balance the open-ended nature of their contents, and
involve an evaluation of the portfolio process and teacher candidates’ responses.
4.2 Performance-based assessment (PBA)
A recent research example of performance-based assessment (PBA)was developed byCCTC
for assessing readiness for California’s Teaching Performance Expectation (CTPE), during
pre-service teacher education following the Standards for the Teaching Profession (Hafner
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and Maxie 2006). The Performance Assessment of California Teachers (PACT), one of the
three accepted programs by the California government, is designed around teaching events
(TEs) that reflect teacher candidates’ planning, instruction, assessment, and reflection abilities
in subject-specific areas, embedded signature assessment (ESA) that involves demonstrating
teacher candidates’ ability to use research methods to collect information on course topics
in the context of teaching and learning, and content area tasks (CATs) that display teacher
candidates’ abilities to appropriately teach and assess student learning in various content
areas (only for multiple subject candidates; College of Education and Teacher Education
Program 2008/2009). The PACT focuses on two assessment strategies, while the TEs allow
a global assessment of teaching knowledge and skills during student teaching in order to
measure and promote candidates’ abilities to integrate their knowledge of content, students,
and instructional context in making teaching decisions and stimulating teacher reflection on
practice. The ESA is thus a formative assessment in the development of teacher candidates,
providing useful feedback to teacher candidates and teacher educators (Pecheone and Chung
2006). The TEs and ESA provide candidates important opportunities for mentoring and
self-reflection.
As previously mentioned, teacher candidates can experience actual school life through
field study, teaching practicum courses, and, for example in Taiwan, the education practicum.
Although teacher candidates have many opportunities to practice their skills, teacher candi-
dates without any guidance can become frustrated by their errors as well as be confronted
by a reality shock. Cooperative teachers and university professors as supervisors are needed
to help teacher candidates learn how to teach. PBA using tasks modified from the PACT
also provide teacher candidates with some independent guidance and with some support
from cooperative teachers and supervisors. PBAwas designed to correspond to the four parts
of the teaching practicum (teaching practice, class affairs practice, administrative affairs
practice, and professional development). First, PBA creates steps to follow such as learning
modes, observation, planning, action, and reflection. Second, several issues or questions are
raised to make teacher candidates notice key points about complex classroom situations.
Third, these key points of awareness are also reviewed by standards for teacher education in
the induction stages in Taiwan. PBA helps teacher candidates know what types of situations
contain key practices to reflect upon and why. This reflection leads to the accumulation of
practice and experience and the formation of implicit knowledge or practical wisdom.
4.3 Teacher situational judgment tests (TSJT)
Another approach to assessing teacher thinking, the TSJT, compensates for the shortcoming
of traditional written exams for awarding teaching licenses. The TSJT, modified from the
Situational Judgment Test (SJT), assesses teacher candidates’ thinking abilities and judgment
performance. SJT is a measuring method and a tool for selecting employees based on tacit
knowledge or practical know-how that usually not explicitly expressed or stated and that
cannot be acquired through direct instruction. The purpose of the SJT is to identify indi-
viduals whose tacit knowledge indicates the potential for successful performance. Several
research results (Chan and Schmitt 2002; McDaniel et al. 2007, 2001; O’Connell et al. 2007)
suggested that the SJT is a cognitive ability test and a good and valid predictor of job per-
formance. It typically presents applicants with task stimuli that mimic an actual job situation
and elicit responses, which are interpreted as direct indicators of the how the applicant would
handle the task if it were actually to occur in the workplace. Huang et al. (2013) identified five
dimensions of teachers’ work in school in the TSJT: teaching, classroommanagement, learn-
ing counseling, relationships with teachers in school, and relationships with parents. Each
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dimension is related to the experts’ experience with construct validity. After the test, teacher
candidates can identify their strengths and weaknesses in these five dimensions. This allows
them to pay more attention to their weaker areas, and strengthen their skills independently
during their pre-service teacher education or their teaching practicum.
5 Conclusion
As discussed in this paper, teacher thinking is a habit and a strategic process for collect-
ing information, reflecting, understanding, solving problems, making decisions, initiating
action, and accumulating practical wisdom. The habit of teacher thinking can be cultivated
during pre-service teacher education and be continued during the induction phase and dur-
ing in-service teacher education. To cultivate a thinking ability in teachers, governments
can enact teacher professional standards that direct the process of teacher education. At the
university level, “knowing why,” “knowing what,” and “knowing how” can be consistently
and continuously incorporated into the teacher education curriculum and field experience
through multiple teaching strategies for fostering habits of thinking and accumulating wis-
dom of practice. Furthermore, portfolio, the PBA, and the TSJT can be used not only to assess
teacher candidates’ actual performance in teaching and learning but also to assess their think-
ing process and promote their knowledge of practice. From the policy formulation practice,
teachers should have opportunities to think and reflect, and that this should become a habit
so that they can accumulate practical wisdom.When teachers possess practical wisdom, they
can make the right decisions to ensure better student learning outcomes and, consequently, a
better future quality of life.
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